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The Selection and Maintenance of Science 


‘Teachers* 


A. L. WINSOR 


School of Education, Cornell University, Ithaca,New York 


In the present bull market for scien- 
tists the problem of selecting science 
teachers might seem to be unimportant 
compared with the problem of finding 
anyone at all to fill the vacant positions. 
While it is true that the need for science 
teachers far exceeds the supply, this 
need is of such a nature that it can- 
not be ignored. If good teachers are 
not available, poor ones will be em- 
ployed. A re-examination of the proe- 
ess of selection, therefore, becomes a 
timely topie for discussion, and the 
problem of the maintenance of teachers 
is of major concern to every person con- 
cerned with the conservation of scien- 
tifie ability. The cost of mistakes in 
selection is mounting. Teacher turn- 
over costs are higher than at any time in 
When one 


stops to consider the cost of recruitment, 


the history of education. 


induction, training and administration, 
together with the loss of service and 
good relations and above all, the loss in 

sanquet Address, NATIONAL ASSOCIATION 
or BioLocgy TEACHERS, Sherman Hotel, Chicago, 
December 30, 1947. 


the efficiency of instruction when good 
teachers leave the organization, one 
realizes the exhorbitant cost to the in- 
stitution or department of these trans- 
fers. 

Not only is it becoming more expen- 
sive to replace good teachers, but it is 
becoming more hazardous and embar- 
‘assing to get rid of poor material. Ad- 
ministrative errors in selection were 
never more expensive or difficult to cor- 
rect. The growing strength of profes- 
sional associations, the organization of 
teachers as unions and the traditional 
assumption of tenure for teachers makes 
the discharging of even incompetent in- 
structors an embarrassing, if not a dan- 
gerous undertaking. Few administra- 
tors relish a showdown with the Ameri- 
ean Association of University Profes- 
sors. Such an argument may cost time, 
money and loss of face. 

In the light of these trends we pro- 
ceed without apology to a discussion of 
the selection and maintenance of teach- 
ers of science. It is our impression, 
after twenty-five vears in college teach- 
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ing, that the emphasis on selection, as 
well as the methods employed in the 
Effec- 


tive teaching is the basic purpose of 


process, should be re-examined. 


every college, and therefore, the selec- 
tion of teachers should be its first econ- 
eern. The selection and maintenance 
of an able faculty should never be rele- 
gated to secondary consideration by any 
school administrator and the wisdom of 
the most capable members of every fac- 
ulty should be drawn upon whenever 
new members are to be employed. 
SELECTION 

To improve the methods of selection, 
administrators ean afford to take at 
least a condescending glance at the 
business and 
World War, 


personnel directors have definitely im- 


procedures developed by 
industry. Since the first 
proved their selection and placement by 
means of job analysis and job specifica- 
tion techniques. Their employment is 
done with detailed knowledge of the 
skills, the responsibilities, the experiences 
and the educational . uirements of each 
position after it has been carefully an- 
field. 


Whenever possible, validated objective 


alyzed by specialists in this 
measures of these characteristics are em- 
ployed. Such methods have made pos- 
sible more effective selection with result- 
ing reduced turnover and higher morale. 
Obviously, the selection of a professor 
is much more important than the selec- 
tion of an industrial worker and yet too 
little attention has been given to studies 
of the 
teaching. 


requirements for productive 
The more important qualifi- 
cations often appear to be given second- 
ary consideration if not ignored en- 
tirely. An analysis of college admin- 
istrators’ opinions of the qualifications 
of a good teacher will illustrate this 
point. 

A few years ago, the late Dr. Anna Y. 


Reed directed a study, subsidized by the 
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Carnegie Corporation, to determine 
what college presidents considered to be 
200d 


the major qualifications of a 


teacher. Two hundred and ninety-one 
arts and one hundred fifteen teachers 
college presidents contributed to the 
survey. Each executive was requested 
to rank the qualifications he considered 
essential to good teaching in the order of 
their importance. Both groups agreed 


on the order of merit which follows. 


QUALIFICATIONS Most GENERALLY SOUGHT 
WHEN SELECTING Facuuty MEMBERS 


1. General scholarship. 

2. Inspirational power. 

3. Social culture. 

1. Potential teaching efficiency. 

5. Specialized knowledge. 

6. Physical health and vigor. 

7. Originality in thought and method. 
8S. Degrees. 

9. Research. 

10. College teaching experience. 

ll. Established reputation. 

12. Secondary school teaching experience. 
13. Popularity. 

14. Demonstrated ability. 

15. Writing of text books and articles. 


In the light of the annual reports of 
presidents and deans, isn’t it rather sur- 
prising that such qualifications as de- 
grees, research, college teaching exper!- 
ence, and established reputation, all fall 
in the lower half of the rankings? Isn’t 
it a common belief among college pro- 


fessors that promotions are based on re- 


search and production? Have these 
qualifications been overestimated ? 

The first five items received much 
higher general approval than those 


A glance at the list 
will convince most observers that there 


lower on the list. 


is wide discrepaney between judgment 
and practice.* The more objective ceri- 
teria toward the end of the list would 
seem to be the qualifications most fre- 
quently emphasized in selecting new in- 
structors rather than those at the top. 
The college presidents accounted for this 
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apparent inconsistency by commenting 
on the fact that they are dominated by 
rules and regulations of standardizing 
agencies whose only yardstick seems to 
be degrees. 

It is probable that standardizing agen- 
cies are defeating their own purposes by 
trying to maintain these standards. 
This practice of college executives might 
also be explained by their answers when 
requested to indicate the relative dif- 
ficulty they experienced securing 
properly qualified teachers. From their 
replies, it is apparent that the five most 
desirable qualifications are also the five 
most difficult to secure. The order of 
difficulty is shown in Table IT. 


Most DirricULT QUALIFICATIONS TO SECURE 


1. Inspirational power. 

2. Originality in thought and method. 
3. General scholarship. 

Social culture. 

5. Potential teaching efficiency. 

6. Established reputation. 

7. Research. 

8. Writing of texts. 

9. Demonstrated ability to advertise. 
10. Specialized knowledge. 

ll. Popularity. 

12. Physical health and vigor. 

13. Derrees. 

l4. College teaching experience. 


15. Seeondary school teaching experience. 


It is noteworthy that the five most 
desirable qualifications are the five most 
difficult to secure. Comments of college 
presidents indicated that if permitted to 
use their own judgment, they would 


* United States Office of Education. Division 
of Higher Edueation recently reported on cur- 
rent salary practices in 642 institutions. The 
determining factors for salary payment in order 
of importance are: 

1. Degrees held. 
Length of service. 
Years of preparation. 
Academie rank. 


Research contributions. 


3. Teaching ability. 


frequently stress teaching ability rather 
than degrees, but that they are domi- 
nated by rules and regulations of stand- 
ardizing agencies. Note that special- 
ized knowledge and physical health and 
vigor are desirable, but easy to get. Is 
that a commentary on our type of ed- 
ucation? General scholarship is hard to 
get! 

If, as indicated, inspirational power, 
originality in thought and method, gen- 
eral scholarship, social culture and po- 
tential teaching efficiency are qualifi- 
cations highly respected and _ rarely 
found, attention should be focused on 
the institutions that prepare teachers as 
well as on selection. In general, people 
qualifying for science teaching positions 
in colleges receive little opportunity for 
the development of inspirational power. 
Instead of studying for general scholar- 
ship they train for specialization in a 
very narrow segment of science. Too 
often they are too busy for even mini- 
mum social development and may be 
given no training or supervision what- 
ever in the art of teaching. These con- 
ditions may partially account for the 
scarcity of these qualifications among 
applicants for teaching positions. 

It is relatively easier to select re- 
search men than to select teachers. We 
can examine and evaluate objectively 
their products. It is much more dif- 
ficult to detect potential teaching ability 
than research ability. More attention 
should be given, therefore, to the selec- 
tion of men or women who are expected 
to instruct. 

Of course, if the institution has suf- 
ficient money to employ only men with 
an established reputation, its problem of 
selection is minimized and little praise 
is due its administrator when he boasts 
an effective teaching faculty. It isn’t 
difficult to skim the top of the bottle and 
take the cream although it is becoming 
more expensive. If, however, the in- 
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stitution has a policy of selecting young 
men and relying on its ability to further 
their development, both selection and 
management become relatively more im- 
portant. Of course, the administrator 
may not be able to find good material, or 
influences may be in operation for selec- 
tion over which he has no control, but 
in general he is free to give more 
thought and time to selection than he 
now gives. In my opinion, every un- 
tried man selected to teach should be 
put on probation, and that trial period 
should be a time of careful observation 
and evaluation of his qualifications as a 
teacher. Furthermore provision should 
be made for remedial training when 
necessary. Final assurance of his po- 
tentiality as a teacher before tenure is 
granted is a vital function of every col- 
lege executive. 

Teaching is not a science but an art, 
and like all other arts, it is individual 
and difficult to develop and to assess. 
However, this does not excuse the ap- 
parent lack of attention given to the 


selection of good teachers of science. 


MAINTENANCE 


The administrator’s job, no matter 
how well done, does not end with the 
selection of the teacher. He has the job 
of supervising the induction and the 
erowth of the newcomer into an ef- 
ficient member of his staff. That means 
he must provide opportunity for de- 
velopment in a variety of selected ex- 
periences while proper consideration is 
given to. his morale and to his loyalty. 
In industry this problem of personnel 
management has been considered so im- 
portant that it has been assigned to 
specialists. Educational institutions, in 
my opinion, will come to it eventually ; 
therefore, let us see what the personnel 
director in industry does to reduce turn- 
over, increase efficiency and maintain a 


high degree of morale. Labor turnover 
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in educational institutions is certainly 
not less expensive than in business or 
industry, even though it may not show 
up in the budget. 

In the best managed plants the Per- 
sonnel Director follows up careful re- 
cruitment and selection with appro- 
priate induction and training, thought- 
ful consideration of interests and morale, 
methods of dealing with grievances, 
promotion and transfer plans, incentive 
wage systems, opportunities for repre- 
sentation in management, and a variety 
of personnel service activities such as 
health 
programs, recreation and housing pro- 


programs, accident prevention 
grams, savings and loan associations, 
sanitary working conditions, insurance 
and pensions and counseling services, all 
of which are incorporated in a written 
labor policy. 

This program has reduced labor turn- 
over to a relatively small percentage of 
After the first 
world war a turnover rate of 300% in 


what it formerly was. 
American industry was common. Even 
with our present short labor market, a 
turnover of 50°: would be considered 
high. As compared to that, consider the 
turnover rate in institutions employing 
If better 


personnel relations can reduce profes- 


teachers over that same period. 


sional staff turnover as effectively as it 
has reduced turnover in business and in- 
dustry, the plan deserves consideration as 
an aspect of management in educational 
institutions. But prevention of turn- 


over is not the whole story. 


THE PREVALENCE AND Causes oF Rus- 
TINESS IN TEACHING 

As a result of a combination of fae- 
tors including poor selection, poor main- 
tenance, or an unwholesome environ- 
ment, we have to contend in college with 
the disease known as rustiness. The 
men and women on our staff who have 


gone to seed or turned sour give us no 
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excuse for letting them go. No one 
else wants them, so they remain rusting 
in our organization until retired. They 
grow progressively more cynical, more 
grouchy, more discouraged, and stand 
out as an indictment of the administra- 
tion. <A high turnover of this group 
would be welcomed. 

The percentage of these eulls is vari- 
ously estimated by a large number of 
college administrators as anywhere from 
one to 75% with a mean of 13%. The 
percentage potentially rusty when hired 
is estimated to be 48%. 
rustiness from the point of view of the 


The causes of 


administrators, presented in the order of 
their importance, are as follows: 


1. Laziness, does not prepare daily elass 
work. Fails to reorganize material. 
2. Stale, fossilized, unaware he is in a 
rut. 
3. Self centered, self satisfied, self 
opinionated. 


Not 


pathy with modern college objectives, 


professionally minded, no sym- 


indifferent, not a teacher. 
5. Lack of 


highly specialized narrow interests. 


academic background, too 

6. Temperamental, erratic, cranky, crab- 
bed, grouchy. 

capable of 


7. Low native ability, not 


progress. 


Worry—financial, marital, profes- 
sional. 
9. Overworked, discouraged, no ineen- 


tive. 
10. Tenure of position. 
11. Outside remunerative interests. 
12. Professional maladjustment, jealous, 
trouble maker, eynieal. 

According to these same administra- 
tors, this disease shows its greatest in- 
cidence whenever tenure assured, 
usually within the first five vears of the 
teacher’s career on the staff, and after 
he has obtained his Ph.D. Eighty per 
cent of administrators admit a deep con- 
cern about this tragic early degenera- 
tion, but are fatalistic about regenera- 
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tion. When asked how to prevent it, 
the same executives suggest travel, 
study, research, sabbatical leave, sala- 
ries, tenure and administrative leader- 
ship. 

Devices suggested for improvement 
are: 


1. Faculty news bulletins or letters. 

2. Evaluation by students. 

3. Departmental staff meetings. 

4. Student criticisms passed on. 

5. Informal discussions. 

6. Self checking of efficiency. 

7. An examination of syllabi. 

8. Faculty discussion. 

9. Recognition of teaching efficiency. 

10. Occasional faculty meetings, held for 
instructional improvement. 

11. Direct supervision by department 
head. 


12. A faculty shelf for professional read- 

ing. 

13. Annual appointments. 

If we take a moment to analyze this 
situation, some important facts chal- 
lenge us. In the 12 causes of rustiness 
given by the administrators, not one 
assumes that this condition is in any 
way connected with his own manage- 
ment, although they assume full respon- 
sibility for selection and agree that 22% 
of a dean’s time should be given to 
improvement of instruction and 12% of 
the time of the department head should 
be devoted to upgrading teachers. They 
do suggest administrative leadership as 
a last resort for prevention. All devices 
suggested for improvement, however, are 
administrative factors. 

Unfortunately, we have no consensus 
of opinion from the rusty faculty mem- 
bers themselves as to the cause, preven- 
tion or cure of their malady. In treat- 
ing a disease, a physician is handicapped 
if he can’t ask his patient a few ques- 
tions about his ailment. If rusty teach- 
ers were willing to admit the malady at 
all, they would provide some excellent 
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reasons for their condition. Among the 
various causes given by their superiors, 
they would probably deny all except 
financial worry, overwork, discourage- 
ment and lack of incentive. That’s hu- 
man nature. 

A fair conclusion, at a hearing by a 
board of arbitration on this matter would 
show that both sides are partly right, but 
that responsibility for the situation rests 
with the administration. It was respon- 
sible for the selection, maintenance, and 
training of the potential patient. 

It is for this reason that I should like 
to make one more reference to industrial 
management. Since the first world war, 
business and industry have made great 
strides in the management of human 
Their 


erowth demanded the assignment of this 


relations in their organizations. 


function as a highly specialized phase of 
management to specialists. Administra- 


tion of educational organization has 
grown equally large and complex, but as 
yet few administrators have assigned 
their problems of human relationship to 
specialists. They have assigned the 
problem of housing, finance, selection of 
students, health, student relationships, 
recreation and other aspects of manage- 
ment to specialists. If the problem of 
human relations has been assigned, it has 
been turned over to the head of the 
department. 

Industry found that leaving its per- 
sonnel work exclusively in the hands of 
department heads was a mistake. The 
department head, foreman, or supervisor, 
was frequently chosen because of his abil- 
ity to do the work at the machine well, or 
because of his seniority, and he was 
selected from among his peers who also 
wanted his job. In addition to the many 
details involved in production, he must 
now also provide for high morale in the 
group. He knows nothing of motivation 


and supervision and finds himself in 


Biology Teacher 


| Feb. 


difficulty not because he wasn’t a good 
worker, but because he doesn’t know how 
to handle men. 

In college we select department or 
division heads, also because of excellence 
of their research or production, and put 
them in charge of a group of instructors, 
part of whom are rusty, part jealous of 
the department head, many of them am- 
bitious and sensitive. To this same per- 
son we turn over the power to manage 
and to recommend for promotion, to 
recommend for increase in salary for 
transfer, or the writing of recommenda- 
tions for new positions. From here on 
the professional destiny of the members 
of his staff is to a large extent in his hands. 
Lacking a knowledge of basic principles 
and techniques of human management, 
he may slip into the usual pattern of the 
inexperienced foreman or sergeant and 
become a dictator. Look back over the 
department head problems in your insti- 
What per cent 
of those who have had to be removed or 


tution for just a moment. 


should be removed had difficulties which 
grew out of inability to get along with the 
kind of people they are appointed to 
manage? It has been my observation 
that few department heads fail for want 
of professional knowledge, but many fail 
because of inability to handle men. In 
self defense they become dictators and 
the persons working under them have no 
recourse when they feel they have been 
mistreated. In industry, the worker has 
an opportunity to air his grievance 
through grievance committees, through 
counselors, through union representa- 
tives, through interviews or the personnel 
Admini- 


stration the instructor has the American 


department. In Educational 


Association of University Professors or 
If he is 


forced to seek redress for his complaints 


a union if he belongs to either. 


in this way, everyone loses. The admin- 


istration of the University gets a bad 
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airing of its dirty linen. The professor 
finds himself branded as a radical and 
unable to get the necessary recommen- 
dation to start anew somewhere else. 
After spending months in writing up his 
case and going through preliminary hear- 
ings at the expense of the University, he 
finds himself surrounded by people who 
are either for him or against him and his 
professional usefulness is gone. Obvi- 
ously, this isn’t the best answer. 

In my opinion, not only should more 
attention be given to selection, but much 
more to the upgrading, payment, pro- 
motion, preparation for supervision, and 
the maintenance of morale of our teach- 
If the administrator is too 
busy to give this aspect of Administra- 
tion the time it deserves, he should either 


ing staff. 


delegate this function to people trained 
in personnel management or provide on- 
the-job training for those on whom the 
responsibility rests. We should break 
down the present dictatorships by insist- 
ing on more objectivity in selection for 
promotion and determination of merit for 
salary increases. Of course, our dicta- 
torial department heads will 
Why shouldn’t they? 


fear the loss of authority just as natu- 


protest. 
They resent and 
rally as a Hitler would. In many eases 
such a course would undermine their 
power. The supervisor who relies on 
fear to control his men always resents 
techniques which force him to depend 
upon facts. An attempt at more careful 
analysis of activities, achievements and 
personality characteristics as a basis for 
selection, promotion and salary increases 
should be made. The teachers them- 
selves should help work out the values for 
consideration. The process of arriving 
at proper bases for promotion and salary 
increases is bound to have a wholesome 
effect upon the efficiency and morale of 
the group if nothing else comes out of it. 

The rusty teacher needs to know that 
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his failure to receive recognition is due 
to his poor teaching ability, his lack of 
creative ability, his lack of extra cur- 
ricular activities or the poor integration 
of his personality. Unless the doctor 
identifies the disease, the patient cannot 
be expected to cure it. 

In life we learn that we can’t play on 
the team because we are not good enough. 
Why should we be denied that essential 
information in the cloistered walls of the 
university? The teacher himself is effec- 
tive only as he identifies the faults or 
needs of the student and works on them. 
The administrator should use the same 
technique. 

If the staff member is never told why 
he doesn’t receive an increase or why he 
isn’t promoted or recommended, he will 
assume that it must be due to someone’s 
whim or unfairness. He has a right to 
have a written statement of administra- 
tive policy as far as his maintenance and 
career are concerned and it is good busi- 
ness administration to identify his diffi- 
culties under that policy and help him to 
overcome them. 

A good science teacher must have his 
mind on his work. The greatest cause of 
a feeling of unrest and insecurity in a 
college or university teacher is capricious 
and unpredictable behavior on the part of 
those in authority upon whom his welfare 
depends. He must maintain enthusiasm 
for his subject, keen interest and appreci- 
ation for his students’ point of view. He 
cannot be an inspiring interpreter of his 
subject and an authoritative reesarch 
worker in his field if he is kept in turmoil 
by unfair or incompetent supervision. 
The phase of college administration 
which has to do with the selection, the 
maintenance, and the morale of the teach- 
ing staff needs either prayerful attention 
or assignment to a specialist if the best 
interests of the nation are to be furthered. 
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Symposium on the Teaching 
of Behavior 


The program session of the Chicago meeting of THE NATIONAL ASSOCIATION OF 
BroLocy TEACHERS, December 30, 1947, consisted of a symposium on the subject of 
behavior. President Howard H. Michaud presided. 

The plan of reporting in The American Biology Teacher (March 1947) as much 
as possible of the convention program met with such approval that it was adopted as 
a general policy. Of course, not all of the program could be presented even with space 
permitting. Sometimes the speakers do not have formal manuscripts but present 
their material from notes. Sometimes there are demonstrations and other activities 
which can not be committed to a printed page. 

In this report we present the major portions of five of the program numbers and 
the press abstracts of two others. The contribution of Dr. D. F. Miller was in the 
nature of illustrations and demonstrations—we hope to print the illustrations with 
suitable text in an early issue. Warren Chase and John E. Ivey, Jr., did not present 
their papers on the ‘‘Contributions of Sociology to the Study of Human Behavior’’ 
and ‘‘Symposium on Teaching Behavior in High School Biology’’ because of illness. 
We hope to be able to publish these papers or summaries of them in the near future. 

The Association and the Journal take this opportunity to thank each of the 
speakers for his contribution to the program and for permision to select portions of 


their addresses for publication. 


IMPORTANCE OF THE STUDY OF BIRD BEHAVIOR 


JoHN T. EMLEN, Jr., University of Wisconsin, Madison, Wisconsin 


No simple way to measure this 
Wherever it exists, 


Birds provide some of the finest il- tude. 


lustrative material that can be found for variable is known. 
studies of anima] behavior under nat- the only solution is to go out into nature 
where controlled observations are diffi- 
eult, but reflects the 


problems and hazards which an animal 


ural conditions. Laboratory studies of 


living animals have an important place, where behavior 
but to complete the picture, to give a 
student a balanced concept of behavior has to meet in its struggle for existence 


and how it features in the life and eeon- in nature. 


omy of an animal, we must turn back 
to the free-living animal in its natural 
environment. Much of our knowledge 
of animal behavior comes from observa- 
tions made in aquaria, terraria or wire 
eages. For certain types of information 
these observations are adequate, but for 
others, the factor of confinement and of 
artificial environment looms as a com- 


plicating variable of unknown magni- 


Birds can rarely be excelled as sub- 
jects for amateur studies of natural be- 


havior. In the first place birds are 


common and readily accessible for ob- 


servation around people’s homes 


whether in cities or in the country. 
They are conspicuous and confiding ; 
they can readily be attracted to feeding 
stations at places selected for ease of ob- 
servation and they 


study. Finally, 
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have an aesthetic appeal which is prac- 
tically universal. A few intimate ex- 
periences with bird-watching, and the 
average student is ready to go farther, 
to listen with genuine interest to ex- 
planations of why birds in nature behave 
as they do. 

Because of their familiarity around 
backyard feeding stations, birds have be- 
come the subject of innumerable anec- 
dotes, and their antics have given rise to 
wild flights of faney by the amateur in- 
terpreter of animal behavior. It is com- 
mon, in fact usual for the average bird 
observer to read intelligenee and other 
anthropomorphic traits into a bird’s re- 
actions on a feeding tray. Perhaps no 
great harm is done by these misinterpre- 
tations of everyday observation ; the situ- 
ation, however, points to an exceptional 
opportunity to plant a few germs of 
scientific truth in receptive minds. 

It is not often realized that bird be- 
havior is almost purely instinctive, often 
as blind, when put to experimental test, 
as the thread following of the tent cater- 
pillar. A jay stores acorns not through 
forethought and planning for hard times 
ahead but in response to an instinctive 
drive to cache items at a particular stage 
of the annual cycle. A chipping spar- 
row jealously guards its nestlings from 
marauding cats and devotedly feeds and 
broods them not through any thought of 
their survival but through a blind mater- 
nal instinct which, expressed in these 
actions, has served the species well in its 
Students 
may be loath to accept this statement ; to 


struggle to maintain itself. 


prove it they can remove one of the 
nestlings and place it on a bare branch a 
foot away from the nest. The complex 
external situation which inzites maternal 
behavior is now broken; the mother bird 
will completely ignore its displaced 
youngster, and the unfortunate creature 
will be left to die. While neglecting her 
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own offspring a foot away from her nest, 
this same mother bird will blindly brood, 
feed and guard a nestling cowbird 
sponging hospitality in its nest. Such 
acts would hardly be expected of a bird 
capable of intelligent action. 

Again in the matter of learning the 
popular view is generally a false one. 
How many amateur bird enthusiasts have 
described watching a mother bird teach 
her youngsters how to fly or to sing? 
Such attributes of intelligent teaching 
and learning are quite naturally ascribed 
to birds by people who have been raised 
on the misinformation so widely extant. 
Thousands of children annually raise 
Easter ducklings in their homes where 
they can observe, first hand, the matu- 
ration of typical anatine swimming, feed- 
ing and display behavior, entirely free 
from any contact with a parent or other 
The significance of this 
form of behavioral development is rarely 
brought to the child’s attention. The 
common misconceptions of teaching and 
learning persist and are often reiterated 
in the very face of refuting evidence. 
Such misconceptions could quite easily 
be corrected using such homely examples 
as the one cited. The very fact of their 
widespread existence is evidence of a 
fertile field for the planting of scientific 
truths. 

The emotional background of instine- 
tive behavior cannot be better illustrated 
than in birds. Birds are governed by 
emotion; the thresholds at which they re- 
act vary markedly with the internal 
urges or drives that may be dominant at 
a given moment. Fear is an emotion 
readily roused at almost any time; other 


avian teacher. 


drives, particularly those associated with 
flocking behavior or with reproduction 
rise and fall conspicuously with the prog- 
Fear is usually ex- 
pressed by precipitous flight to protec- 


ress of the seasons. 


tive cover or, if it is suddenly roused, 


l 
e | 
| 
e 
i 
| 
e 
| 
Ss 
| 
| 


may result in an abrupt cessation of ac- 
tivity and the assumption of a rigid or 
freezing posture. In the average class- 
room there is usually some student who 
has watched the behavior of a flock of 
song birds or of chickens when a hawk 
appears overhead. I can reeall an in- 
cident in a chicken yard when a hawk 
suddenly swooped into view and took a 
After a 
frantie brief scramble for the all too 


perch on the roof of the coop. 


small coop door, a deathly silence fell 
over the flock as each and every bird 
struck a rigid pose flattened against the 
wall. For several minutes after the 
hawk had gone the terrified birds held 
their pose; they literally had to be pried 
away from their positions before they 
could be restored to normal activity. 
The whole activity of many wild birds 
is governed by potential dangers and the 
presence of protective shelters to which 
Quail feed, 


preen, loaf and spend their entire days 


they can retreat for refuge. 


within a few yards of dense brush or 
weed patches which provide protection 
Disturb 


them even slightly, and a mad dash is 


against winged predators. 


evoked. Ducks find their refuge from 
faleons and other hawks on the open 
water. When on its surface the birds 
have little to fear; a low swooping har- 
rier is greeted by a splash of water where 
a second before sat a resting teal. <A 
bird in the air, on the other hand, is in 
imminent danger, and reacts to the sight 
of a winged enemy by a wild dash to the 
water. I have witnessed a green-winged 
teal fail in its frantie effort to reach 
safety, overtaken in mid-air by the pre- 
cipitous power dive of a peregrine falcon. 
When these enemies are near by, it is 
often difficult for a man to flush the birds 
from the water; they seem to recognize 
their danger and the protection provided 
by their pond. 

Curiosity is another trait of bird be- 
havior which often attracts the attention 
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of ‘the casual observer. Thousands have 
watched the comical actions of a hen as 
she investigates some strange crawling 
creature which has wandered near her; 
cautiously she approaches, her neck 
stretched to the utmost, her wines and 
legs poised for sudden retreat. The hesi- 
tation produced by this conflict of posl- 
tive and negitive urges is highly sug- 
gestive to even an unreceptive person. 
Such material can aid substantially in 
teaching fundamental principles of ani- 
mal behavior. 

The gregarious or social activities of 
birds provide one of the most fascinating 
Details of 


social recognition, social regulation and 


phases of animal behavior. 


flock organization which until recently 
were quite unknown, can, with relatively 
simple techniques, be studied in common 
cage birds, in domestic poultry and, best 
of all, in wild birds on the feeding tray. 
Every family which maintains a feeding 
station for birds has noted the little 
squabbles over food which occur even in 
the most closely-knit flocks. Such con- 
flicts, it has been shown, are reflections of 
a mechanism which serves to organize 
flocks into units of social orderliness. In 
some species, at least, the system works 
somewhat as follows: One bird is dom- 
inant, and has the right-of-way at all 
times. Other birds seem to respect his 
superiority and seldom challenge him. 
They step aside when he approaches the 
feeding pan; they flee when he threatens 
them. Another individual is second in 
line, deferring to the top bird, but lord- 
ing it over all the others. Another is in 
third place, and so on down the line to 
the last bird which docilely accepts its 
position and retreats from any show of 
aggressiveness by any flock member. 
Such a system of social organization has 
been studied in detail in only a few 
species, notably domestic fowl. Pre- 
liminary observations, however, suggest 


that this or similar social systems exist in 
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a wide variety of birds, both domestic 
and wild. 

Studies of social behavior cannot be 
made without first marking each indi- 
vidual with a distinetive label. Penned 
white chickens or caged canaries can be 
daubed with paints or dyes and thereby 
tagged in characteristic ways for indi- 
vidual recognition. Dark colored birds 
Furthermore a 
more permanent type of marker is de- 


cannot be so marked. 


sirable especially for wild birds which 
are not readily recaught. 

Government permits for trapping and 
marking wild birds are readily obtained 
be any qualified person who can demon- 
strate a basic knowledge of local birds. 
These permits are issued specifically for 
the purpose of encouraging just such 
bird studies as those suggested above. 
Numbered aluminum bands and brightly 
colored celluloid bands are sent as re- 
quested for marking any wild birds 
which can be lured into cage traps at 
feeding stations or elsewhere. With a 
flock of color-marked chickadees or 
juncos in the vieinity, no end of oppor- 
tunity awaits the attentive bird student. 
Patience is required; it may take many 
hours or days to learn the inside story of 
the competition, the bullying and the 
kowtowing that goes on in a bird flock. 
But once these hidden secrets have been 
observed, they will make a lasting im- 
pression on the observer. 

The variations in sociability to be 
found among different species of birds 
and the changes in gregariousness with 
the seasons in a single species present 
another fascinating field for study. 
Quail group into flocks or coveys during 
the winter months in response to a social 
urge. With the arrival of 
weather, however, and with the gradual 


spring 


development of the reproductive condi- 
tion, gregariousness is replaced by ex- 
clusiveness. The birds may pair off in 
the flock, but by May each pair and each 
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unpaired bird has gone off on its own, 
shunning the companionship which a few 
months before was so eagerly sought. 
Robins spend their winters in the 
southern states in great roving flocks, 
roosting together at night in hordes some- 
times numbering hundreds of thousands. 
How different is this picture from that to 
be seen during the nesting season when 
the birds space themselves through the 
available areas, often fighting among 
themselves in battles for mutual ex- 
clusiveness ? 

The unsociable behavior of many birds 
during the breeding season is worthy of 
special note. It is a characteristic which 
has obvious value to a bird in its job of 
raising a brood of youngsters to matur- 
itv. Competition for food and other 
necessities of life is keen at these times, 
and a system of mutual incompatibility 
results in a spacing of nests most advan- 
tageous to each breeding pair. Many 
species of song birds stake out breeding 
territories which they defend vigorously 
against all trespassers of their own 
species. Such defended territories are 
at the very basis of many of the inter- 
esting behavior displays to be seen during 
the nesting season.” Fighting and chas- 
ing, threat displays, courtship displays 
and even singing are in many species 
closely tied up with nesting territories 
and their defense. To many the concept 
of bird song as an announcement of ter- 
ritorial ownership and a warning against 
trespass is hard to accept, but careful 
studies seem to indicate that such is the 
case. Many of the bright and showy 
color patterns in a bird’s plumage which 
serve to attract us may, in the same way 
as song, be associated with the function 
of repelling competitors, 

Nests provide an excellent opportunity 
to look into the intimate life of a bird 
during the all-important reproduction 
season. Here even the most casual ob- 
server may see many of the familiar at- 
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tributes of human behavior, devotion, 
loyalty, and maternal care exhibited in 
their finest form. 
that is spent in constructing the nest and 


The painstaking care 


lining it with soft materials; the untiring 
devotion to the eggs and later the young, 
guarding them against cold, direct sun- 
light or against marauding enemies; the 
tireless pursuit of food for the helpless 
young, sometimes to the point where the 
bird suffers loss of weight and other signs 
All of these 
are characteristics of animal behavior 


of physical exhaustion. 


whether on the instinctive or a more ad- 
vaneed level. To see them first hand, as 
can be done with many of our common 
birds, is to grasp a new appreciation of 
animal life in general. 

People who have studied birds in na- 
ture sooner or later become aware of a 
high degree of specialization exhibited 
by each species. Laboratory zoologists 
speak and write of the marvelous struc- 
tural adaptation of the woodpecker’s 
barbed tongue, the owl’s soft plumage or 
Most of them 


have little appreciation of the equally 


the duck’s lamellated bill. 


marvellous behavioral specializations and 
adaptations which characterize each and 
every kind of bird. It has been stated 
that no two species can occupy the same 
ecological niche; this means simply that 
no two species have the same behavioral 
If they 
did the competition for food, for song 


responses to the environment. 


perches, for nesting sites, and for roost- 
ing places would be such that one or the 
other would be eliminated. As a con- 
sequence each species of bird has evolved 
highly specialized behavioral character- 
istics in relation to its environment, has 
developed its own peculiar ways of util- 
izing the food and shelter that is to be 
found. As with structural specializa- 
tions of bill, feet or body form, these 
behavioral specializations often narrowly 
restrict a bird in its freedom of activity. 
The insect-eating phoebe, differing only 
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slightly from seed-eating sparrows in its 
fundamental nutritional requirements 
for proteins, vitamins and minerals, will 
starve in the face of plenty if presented 
with a pan of grain. The sage hen with 
its specialized preference for sage leaves, 
the hummingbird with its predilection 
“or nectar, the rough-legged hawk with 
its yreference for mammals even when 
birds are plentiful, provide other exam- 
ples of specialized diets. Furthermore, 
each species has its own peculiar method 
of obtaining its particular diet. The 
true significance and value of these 
specialized food habits as adaptations 
which make it possible for many species 
to exist together in a limited area is 
rarely appreciated. 

Food selection is only one of many 
ways in which bird species show special- 
ized behavior. No two species select 
exactly the same habitat in a given area. 
Different kinds of birds select different 
kinds of nesting sites, different kinds of 
song perches, different kinds of roosting 
places; each according to an inherited 
behavioral pattern as distinet and as 
limiting as the structural characters so 
often cited by comparative anatomists, 

Behavior is generally thought of as 
much less stable than morphological 
structure; as much more responsive to 
the forces of the environment. This is 
certainly true of many aspects of human 
behavior; but how true is it of the basic 
instinetive forms of behavior to be seen 
in the everyday actions of birds? These 
specialized forms of behavior that have 
made it possible for a large number of 
species to live in close quarters in nature 
are certainly not aequired by individual 
birds as an environmental response. 
They are inherited instincts, aequired 
eradually in the evolution of the race, 
through the same processes of natural 
selection of successful individuals as that 
which featured in the evolution of strue- 


tural characters. 
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This view of behavior as a basic aspect 
of the organism, to be considered along 
with structure in the evolution of special- 
ized forms, is one which could well be 
brought out in the high school course. 
It is perhaps nowhere better illustrated 
than in birds. 

Behavioral specialization in birds goes 
Individual 
birds acquire certain peculiar behavior 


even beyond the species line. 


traits and certain special attachments 
which they seem to pass on to their de- 
scendants either as inherited character- 
istics or as ‘‘traditions.”” The robin 
which built its nest in your backyard 
last vear may return next summer if it 
survives, may even build its nest in the 
same tree. When it dies, the young 
which it raised there may return, if not 
to the same vard and tree, at least to 
a neighboring vard. Banding studies 
have shown that this occurs in a large 
number of cases. 

The crows which compose the huge 
wintering flocks in your farming com- 
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munity scatter widely for nesting, then 
reassemble with the return of cold 
weather. Each year they come back to 
the same area, and each year the young 
which they produce come with them. 
The return to the wintering area becomes 
a sort of tradition with these crows, 
passed along to succeeding generations 
for decades or even centuries. At least 
wintering crow flocks have been reported 
regularly from the same localities since 
the time of Wilson and Audubon. 

The study of bird behavior is, first 
and foremost, an enjoyable and healthful 
pastime, appreciated by thousands and 
available to thousands more who have 
merely to be shown. In the hands of a 
capable biology teacher it ean be made 
to be more than this; it ean be made to 
serve as an easy and enjoyable introduc- 
tion to scientific problems, to scientific 
methods and, most important for many 
youngsters, a scientific attitude towards 
everyday problems and experiences. 


DO ANIMALS THINK? 


WituiAM P. ALLYN, State Teachers College, Terre Haute, Indiana 


The subject, animal intelligence, has 
commanded 
much attention for generations. The 


aroused conjecture and 
subject, perhaps, is not approached at all 
times with a complete open mind since 
man, wittingly or unwittingly, would 
like to disassociate his behavior from a 
pattern which is not entirely specifie for 
man himself, 

It is unfortunate that those members 
of the animal kingdom which seem to 
show the highest degrees of intelligence 
To associate, in any way, 
the elementary intellectual pattern of be- 
havior of this group of primates with that 


are the apes. 


of man insults his dignity beyond repair. 
The clowning antics and idiotie panto- 
mimes of the apes are beyond his com- 
promise. 


Man has not always had such a devout 
aversion to such references, particularly 
if the animal in question possessed stern 
attributes for which man has some re- 
spect and admiration. Richard, the Lion 
Hearted, no doubt was proud of his 
name and the implications which it en- 
On the other hand, let us 
suppose that the King were referred to 
as Richard, the Monkey-Hearted, and 
then imagine his pride burst forth in 
tumultuous revolt. 

It should be generally recognized that 
the mind is not a separate entity within 
itself, but rather that the mind is an out- 
ward expression of the activities and 
metabolism of the brain. Moreover, a 
thought is a mental act in which the mind 
sees a relation between ideas. Animals 


gendered. 
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have brains and animals have animal 
minds, which of course show varying 
degrees of intelligence depending upon 
the levels of development. Animals of 
the higher order appear to indulge in 
certain forms of elementary thinking or 
elementary reasoning. They are able to 
profit by past experiences, successes and 
failures, and to arrive at satisfactory so- 
lutions to many of their simple problems. 

Hunting dogs display certainly more 
behavior and 


than instinctive 


techniques in attempting to frustrate the 


purely 


trickery of a hare during a pursuit. The 
inexperienced dog often loses the rabbit 
completely, when it enters a brush pile, 
by following the rabbit in and remaining 
baffled at the portal of entry. The hare 
frequently hurries on through and out 
the other side and takes to the wilds 
leaving the bewildered pursuer holding 
the sack. 

After witnessing a few failures of this 
kind, the wise hunting dog soon changes 
his technique. As the hare enters the 
brush pile, the dog never hesitates but, 
leaping high in the air above the top of 
the weeds, he sweeps around the brush 
pile in order to guard against the an- 
ticipated escape of the hare. When the 
dog is assured that the escape has not 
been made, he then proceeds cautiously 
to scrutinize the refuge in some detail. 

There is also evidence that dogs dream 
or else they appear to engage in some 
sort of sub-conscious mental gymnastics 
very similar to dreaming. Some of the 
dreams appear to be good, some not so 
good, some pleasant, and some even hor- 
rifying. Dogs have been observed to 
awaken themselves from a deep sleep by 
barking as if on a glorious chase, or hunt ; 
while on other occasions the little beast 
would burst forth from his sleep with a 
frantic half bark and half yell as if some- 
thing were at his heels attempting to 
destroy him. Upon regaining full con- 


sciousness the dog often showed signs of 


| Keb. 
embarrassment and humility for such 
awkard and unconventional behavior. 

Some of the mammals of the higher 
order display varied emotions such as 
joy, happiness, playfulness, jealousy, 
remorse, sadness, anger, and distress ac- 
companied by rather appropriate man- 
ners and pantomimes, The vivid expres- 
sions of feeling when a dog greets his 
master, or the manifestation of anxiety 
when some member of the family is in 
lire distress and the like, all seem to 
indicate that these amimals do react emo- 
tionally and are rather intelligently con- 
scious of fluctuating conditions about 
them. 

Animals are prone to flock to each 
other’s aid when a common adversary is 
in the offing, but when the common foe 
is disposed of, the same animals may fall 
upon each others’ necks when their own 
selfish interests are in question. Even 
though animals may show some chari- 
table disposition toward members of their 
own species, vet they still maintain a 
vigorous respect for certain property 
rights. 

June and Junior were two little orphan 
red foxes kept as pets about the home. 
The two, in peace times, fondled each 
other with profound amity; they were a 
living personification of mutual respect 
and admiration. June and Junior would 
combine their efforts and cooperate beau- 
tifully in routing frantically a little black 
On the 


other hand, the introduction of a can of 


dog that lived across the alley. 


dog food into the picture precipitated a 
sudden and complete change of scenery. 
The two lovable little creatures flew at 
each others throats with a vim and vigor 
seldom excelled in combat. 

Property rights are probably not a 


twentieth century social creation, but 
perhaps older than man himself and are 
in evidence throughout many animal so- 
cieties. 


The eventful day came for Junior, the 
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little male fox. He bagged his first prey, 
a small opossum, and was_ jealously 
vuarding it in one corner of the garage. 
The little beast stood between his catch 
and all comers with a grim look of de- 
fiance. The sister fox and even human 
beings were definitely barred from shar- 
ing or even examining the catch. 
Ordinarily Junior was an amicable and 
compromising little animal, especially 
Never did 


a ten-vear-old girl hesitate to force him 


with members of the family. 


away from the feeding pan or to pick 
him up in her arms when he had received 
what was considered to be his share of 
the food, but now he was stern and de- 
fiant. Food had not been given him in 
this instance, but the little opossum was 
his own property, his own acquisition, 
the spoils of conquest. 

It was deemed advisable to take forei- 
bly the opossum from the fox for fear 
of arousing certain wild, vicious instincts 
A small 
riding whip had very little effect on his 
Finally the 
little beast was man-handled, a blanket 


certainly not desirable in a pet. 
ugly, defiant disposition. 


thrown over his head, and the prey re- 
moved. Presently the whole affair was 
forgotten and Junior became his former 
self again. 

June and Junior, caressing each other 
fondly, lay on a large sheet of paper in 
a hotel dining room, while the speaker 
addressed an audience on the subject of 
property rights. In order to impress the 
audience with the intense feelings in such 
matters, the amicable little beasts were 
permitted to smell the rib of a beef con- 
taining little more than the odor of meat 
(superfluous information when we know 
the hotel furnished the bone). Instan- 
taneously an undeclared war was in full 
swing. As might be expected the two, 
and relatives at that, continued the fight 
for sometime even after the bone of con- 
tention had been removed. 

A pack of wolves during a hunt may 


Intelligence of Animals 43 


band themselves together in order to 
eliminate the jackals, but when the prey 
is down and there is scarcely enough meat 
to satisfy their greedy appetites, the buck 
wolves then may turn on each other and 
sink their canine teeth into the jugular 
veins of members of their own pack. 

A group of thugs may cooperate beau- 
tifully while raiding a bank, but when 
the job is complete and the spoils are 
taken to the hang-outs for division, the 
thugs often sink the cold steel into the 
vital organs of each other. 

Wars have created strange bed fellows 
among human-beings when common ad- 
versaries have made a token of mutual 
friendship during the crisis expedient. 
Too frequently after wars are over, 
friendship suffers a cooling-off period, 
takes a holiday while cold and even hot 
wars again loom above the horizon. 

A colony of purple martins seems to 
represent a typical society. The mem- 
bers of the colony possess a common 
interest in the preservation of their 
species, vet they are definitely uncom- 
promising with certain individual rights. 
Not just the parents but members of the 
entire colony become frantically dis- 
turbed by the precarious position of a 
fledgling dangling by one foot from the 
porch of the colony house. At the same 
time, the privacy of the individual com- 
partments in the house is_ religiously 
maintained. <A feud between two male 
martins vying for the same compartment 
is usually settled in a very stern and con- 
elusive manner. 

A full grown pet sparrow hawk was 
placed on a fence post near a martin 
box housing some twenty pairs of birds. 
One large buck martin immediately 
sighted the hawk and sent out a war 
hoop. Like bees the other martins scur- 
ried out from all sides of the house, 
circled in several formations in the air, 
and began a series of systematic dive- 
bombing attacks. The little hawk was 


| 
| 


44 The American Biology Teacher 


so tormented and disturbed by the re- 
peated attacks that he finally took to 
cover. 

On another occasion a young red-tailed 
hawk, that had been housed as a pet in 
the garage, was given his first liberty. 
The hawk sallied forth and perched on 
a chimney top. A blue jay in the neigh- 
borhood spied the stranger and immedi- 
The call 


seemed to be relayed from block to block 


ately sent out a distress call. 


until only an echo could be detected from 
the remote parts of the community. 
Within a very few minutes, ten or fifteen 
frantic boisterous old blue jays arrived 
on the scene in readiness to do battle 
and began sporadic but determined at- 
tacks on the voung hawk. 

Somewhat more charitable behavior 
was noted among grackles at Crawfords- 
ville, Indiana. A young grackle was 
eaught in a bird trap and banded. In 
order to protect the helpless little orphan 
from the attack of cats, it was taken some 
seven miles into the country and placed 
in a conifer tree in an old graveyard. 
The chirps of the young grackle soon 
attracted attention and its calls were 
promptly answered. A number of adult 
erackles rapidly assembled and in due 
course of time were feeding the baby. 
The next year the same little grackle, 
bearing his band, was caught again in 
a trap back in the same city. 

Several vears ago a flood threatened 
the safety of residents in certain areas 
about Terre Haute. All available aid 
was mustered to escort the people to 
safety. Some of the residents in a 
frenzy sternly resisted deportation which 
rendered the job all the more difficult. 
As ironical at it may seem, while the 
human beings were being carted to safety 
and forcibly in some instance, an old 
mother cat unaided deliberately carried 
her family of kittens one by one to safety 
on dry land. 
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It is rather difficult to determine ex- 


actly where instinctively intelligence 


leaves off and thinking begins. Some 
of the lower forms seem to show signs 
of rather intelligent organization, but 
when the organization is disrupted they 
seem to lack the ability to make reason- 
ably quick readjustments. This condi- 
tion is not wholly untrue of a human 
society. When seized with hysteria or 
unrest, rational and sensible readjust- 
ments are not always Inevitable among 
human beings. Might often makes right. 
In the last analysis foree, cold steel, 
bayonets and bombs seem to be the only 
things well understood and respected. 

Ant colonies have been observed to 
fight major wars over a few blackberries 
or over a single drop of molasses. To 
the ants the berries were just as signifi- 
cant perhaps as the Ukraine or the oil of 
the Caucasus to a certain warring nation. 
The lower forms, however, are forced to 
resort to natural offensive and defensive 
mechanisms. Thank goodness they are 
not sufficiently intelligent to have access 
to atomic bombs. 

The most vulnerable approach to the 
confidence of wild animals is by means 
When 
wild animals begin to accept food from 
the hand, 


In many instances wild animals, such as 


of food. shelter and kindness. 
much of the victory is won. 


young foxes, woodchucks, hawks, crows, 
and the like, seem to establish absolute 
They 


caretaker as a foster parent and will- 


confidence in man. adopt the 
fully covet his friendship and association. 
A single betrayal of this confidence, how- 
ever, may completely wipe out all gains. 

Julius Caesar asked his valets to take 
coins and scatter them about the streets 
of Rome, give them to the common peo- 
ple and tell them Caesar gives them these 
coins, Caesar gives them everything. 
He said that the people are like swine; 


give them something, feed them, and 
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they will follow you any place (perhaps 
to slaughter). 

Much is being said in the world today 
about ideologies versus ideologies, but 
after the gust of oratory has subsided, 
it is interesting to note how intimately 
these philosophical ideologies pivot about 
the basic essentials to life—food and 
clothing still are important. If a shoe 
hurts the foot, it does little good to retie 
the searf or adjust the hat. It is diffi- 
cult to satisfy a hungry mouth with a 
stanza of poetry or a verse of the Mar- 
seillaise. 

Selfishness, the care of oneself, seems 
to be a fundamental principle. Possibly 
it should be since the individual can best 
diagnose his own basie need and is in 
position to care for his own body’s needs. 
It is difficult to imagine a situation in 
which everybody attempts to care for 
everybody else and in turn depends en- 
tirely upon outside help for the details 
of his own keep. 

Selfishness, on the other hand, when it 
reaches a ridiculous extreme and tram- 
ples the rights and privileges of others 
under foot, may become a serious liabil- 
itv. Animals are seldom addicts of such 
extreme cases. When there is an excess 
of coconuts, monkeys have plenty of co- 
conuts. Little red ants suffer a famine 


only during a severe drought, but human 
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beings may suffer, however, during pe- 
riods of abundance. Pigs are killed and 
wheat plowed under in order to feed the 
poor. 

Civilization, as we know it, or as it 
actually is, appears to refute certain 
elements of its own definitions. Civili- 
zation appears to foster and encourage 
extreme selfishness because we are prob- 
ably sufficiently intelligent to anticipate 
the rainy days and hazards of the future 
and attempt to surround enough of the 
world’s material goods to cover all cases. 
The squirrel stores a few nuts for a sea- 
son, but man is prompted to corner, as 
quickly as possible, an abundance for 
life—even more than can ever be used. 

We may conclude that much the same 
basic instincts and motivating influences 
that prompt human beings to action are 
the impulses and desires that motivate 
other animals. There appears to be one 
great set of fundamental organic laws 
by which life itself is sustained. The hu- 
man being is by far more intelligent and 
hence employs far more affective tech- 
niques and more skillful methods. The 
difference in behavior seems to be largely 
a matter of degree and skill in the ac- 
complishment of certain basic aims and 
desires rather than a matter of wholly 
different fundamental patterns of behav- 
10r. 


BIOLOGICAL BEHAVIOR AND SOCIETY 


E. LAuRENce PALMER, Cornel] University, Ithaca, New York 


Since this marks the end of the first 
decade of the existence of the National 
Association of Biology Teachers, it may 
be appropriate to frame any picture 
presented in this program within the 
decade of the existence of the organiza- 
tion. Much has happened in the last 
decade to me and to you that should 
help us have some understanding of the 


relationship between biological behavior 
and society. We have had another 
world war. It looks as though there 
might be still another ahead of us. We 
have had an almost ridiculous multipli- 
cation of societies more or less dedicated 
to the tasks originally assumed by this 
and by older organizations. It almost 
seems to be one of the outstanding char- 
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acteristics of our American way of look- 
ing at things that we must belong to 
some society to get the job done. 

High school teachers of biology are in 
a superior position to show the most 
influential portion of the society in which 
we will live what effect biological be- 
In the 


old days in biology we used to put our 


havior has on society in general. 


whole time on the dissection of dead or- 
ganisms. Now we are coming to recog- 
nize the importance of working with 


living things. And if we can show 
youngsters how they can set the stage 
so that radish plants and chickens and 
typhoid bacilli can be made to prosper 
or to fail then they get some feeling of 
power that maybe by a little planning 
they might be able to get their fellow 
Americans and fellow men of the rest of 
the world to act sensibly for the good of 
all. If we ean learn to recognize the 
important differences in biology in 
strains of bacteria, fungi, dogs and corn, 
why can’t we also make a start at study- 
ing the individual differences that exist 
in Chinese, Russians, Italians, Germans, 
English, Argentinians and in our fellow 
Americans ! 

There are a number of ways in which 
we as humans can face the problems of 
society as they come to us. We may 
drift 
them or 


through them, blunder through 
plan our way through them. 
Apparently the Russians have a more 
earefully thought out plan as to how 
their leaders want the world run in the 
future than we do. Apparently also, the 
British seem to want to continue blunder- 
ing their way through whatever diffi- 
culties may arise. We still seem to want 
to drift into situations as they come to 
us in spite of the fact that many of us 
have seen something of the difficulties 
into which such a policy may lead. But 
blunder, drift and plan seem to be what 
we are going to do and if the planners 


do not succeed in having their philosophy 
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prevail universally it will be only be- 
cause they overlook some of the attributes 
of those whom they should like to rule. 
Hitler overlooked a whole lot of things 
to his misfortune. It is quite possible 
that others may make the same mistake. 

[ believe in the inherent idealism of 
America and that it will eventually pre- 
vail but if it does we shall have to start 
in soon to strengthen some of our weak 
spots. We are our own worst enemy 
largely because we have let gods of eco- 
nomics, war, polities and even religious 
doctrine take the place of a god of funda- 
mental truth and honesty and justice. 
We have been and are afraid to speak 
the truth about our leaders in our na- 
tional and in our professional life. We 
have let politeness supplant integrity. 
We have preferred to placate rather than 
to correct, to condone when condemna- 
tion was suitable, to appease when to 
command is necessary, to give when it 
would be better to withhold, to be gen- 
We are 
prone to put popularity above respect, 


erous rather than courageous. 


acclaim above integrity and we will pay 
the price in the long run even though 
the pay-off may be delaved for some time 
to come. 

May I illustrate the difference in how 
we may meet the problems and crises of 
a society by calling upon a personal ex- 
perience? One of the major crises of 
my life was my doctorate examination. 
I suppose that I studied indirectly for 
it for thirty vears. I worried intensively 
about it for thirty months. I planned 
specifically how I could be prepared to 
answer the questions my committee might 
throw at me for about thirty days but 
only in the thirty hours preceding the 
ordeal did | plan how I might make the 
committee fight the battle along the lines 
that I might lay out. Had I started on 
that line of attack much earlier | am sure 
that from my angle at least the experi- 


ence would have been more pleasant. 
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One member of my doctorate com- 
mittee likes now and then to use unusual 
words. The day before my examination 
| got to thinking about this weakness of 
his and wondered if it might not be pos- 
sible for me to capitalize on it and lead 
him off into some time-consuming by-way 
by casually introducing an unusual word 
as though it were usual with me. I se- 
lected a word from a technical book in 
the professor’s field of special interest. 
| hadn’t the slightest idea what it meant 
but I looked it up in the dictionary. 
Sure enough, in the definition was still 
another unusual word. This I looked up 
and found could well be defined by using 
still another unusual word. I continued 
this through a series of half a dozen 
words. 

When my professor friend’s turn came 
to put me over the jumps he naturally 
took the offensive at first. I bided my 
time and sure enough there came the op- 
portunity to use my first big word. I 
like to think that I am somewhat of a 
trout fisherman but never in my life did 
| enjoy any trout taking a fly more than 
[ enjoved watching that professor take 
my hook baited with a big word. What 
was more he took the second hook as well 
and by the time he had swallowed every- 
thing I had to offer him I could scarcely 
keep my face straight. Once I had made 
my plan and followed it I felt a certain 
mastery of the situation that I did not 
enjoy as L blundered through the ordeal 
one of the other professors served up to 
me and drifted into the difficulties in- 
spired by the other. Somehow my great- 
est lovalty and appreciation still goes to 
the professor who took my bait and pos- 
sibly because of this I have through the 
vears worked harder in his field than in 
any other. 

| mention this personal experience not 
as a suggestion to my students who may 
be taking examinations under me but 
because I believe that some of the major 


problems of society that now face us can 
be solved amicably by rational planning 
along lines that are fundamentally honest 
but based primarily on an understanding 
of the other parties. We plan how we 
will build a house, or raise poultry, or 
choose a profession, or take a vacation 
trip but for the most part we seem to 
blunder through whatever we do in meet- 
ing our national and international ob- 
ligations. 

When we build a house we ask for 
specifications on materials. When we 
raise poultry, we select a breed that will 
be suitable to our particular interests 
and markets. When we choose a pro- 
fession, we exhibit some intelligence in 
surveying our abilities, preferences and 
capacities. We learn the real values of 
goods we sell and the real opportunities 
offered by vacation alternatives. But do 
we with equal vigor make any study of 
the heredity, the ambitions, the logic, the 
ethics of others in the world with whom 
we must deal? Do we honestly now eval- 
uate the pearls of wisdom handed to us 
by some of our leaders in the field of 
science education? Don’t we assume 
that all people in the world are more or 
less like us, that they think as we do and 
that what seems honest and fair to us 
is also honest and fair to them? 

In our biology classes we study the 
frog, the bird and the fish when in reality 
there are no such animals. There is a 
vast difference between a peeper and a 
bullfrog, between a ruby-throated hum- 
ming bird and a bald eagle. There is 
no such thing as a Russian, a Chinese or 
an American any more than there is such 
a thing as an average frog. Imagine an 
army outfitted with uniforms and shoes 
all built for the average man. No, the 
problem of society is the problem of 
dealing with individuals. As Roger Wil- 
liams ably says in his inspiring book 
The Human Frontier, ‘‘Tnstead of being 
concerned with man’s digestion, we will 
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need to think of men’s digestions ; instead 
of concentration upon the education of 
man, we will be interested in educating 
men; what men see will be more im- 
portant than man’s eyesight. The hypo- 
thetical concept of human nature will 
give way to a serious study of men’s 
We might add that the big 
ideas and broad generalizations so em- 


natures. ’”’ 


phatically advocated by some leaders in 
science education will have to give way 
to the study of real things as we do in 
nature education. 

Two years ago at a meeting of this or- 
ganization I presented a paper giving 
demonstrations of the value of studying 
the behavior of little animals in little 
climates to help us understand something 
of the behavior of many other animals 
As I see it, the topie 


assigned me this year merely suggests 


in bie climates. 


that I build on the idea advanced then. 
If | can manage flies by controlling their 
environment, can make crops grow by 
changing their surroundings, can elimi- 
nate disease by making conditions un- 
suitable for disease producing organisms 
why can’t I solve labor problems, race 
problems and international problems in 
part through understanding what the 
other fellow will do under conditions | 
am able to set? 

[ rather think that one of the greatest 
weaknesses in our social behavior is our 
unwillingness as individuals to express 
We are 


too inclined to smooth things over, to for- 


ourselves fairly and honestly. 


give indefinitely, to reward the sinner, to 
pardon the unrepentant criminal, to fail 
to face unpleasant facts. A recent issue 
of Colliers” showed us a picture of what 
was reputed to be a typical displaced 
family just come over from Europe. 
There was a family of at least nine per- 
sons with children definitely of such age 
that they must have been born in Europe 


at times and under conditions when the 
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possibility of survival and certainly of 
happiness was low. We were supposed 
to pity a family whose parents had con- 
tinued to bring children into the world 
in an environment that was obviously 
hostile and under conditions that would 
only increase the difficulties of the other 
members of the family. Obviously the 
parents could not have cared sufficiently 
for the older children if they continued 
to bring younger children into the world 
and complicate the picture. Some of us 
perfectly able to have large families for 
which we could assume responsibility 
were asked to deny ourselves to support 
the families of a group that were not will- 
ing to assume similar responsibilities. — I 
have every sympathy in the world for the 
children of that family but little if any 
Were it not for the fact 
that it would only relieve them further of 


for the parents. 


responsibilities I should have liked to 
recommend that the parents be separated 
Frankly I think that 


the problems such families are presenting 


as far as possible. 


us represent one of the major problems 
we must face. Somehow we must solve 
it. Somehow we must face the facts. 
Somehow we must show greater bravery 
than has vet been displaved by a single 
political leader responsible for planning 
the future of the world. Again I am 
sure that presentation of this situation 
will raise resentments on the part of some 
of my audience but I should like to hear 
an answer based on mathematics, biology 
and economics rather than on emotion 
alone. 

The success of our society depends al- 
most wholly on the ability of our people 
to understand why persons behave as 
they do. Just as it is fundamental in 
raising food for us to eat or raiment for 
us to wear so we must learn how to raise 
neighbors whom we understand and who 
in turn understand us. This requires 


courage such as I have not yet seen repre- 
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sented in most science education leader- 
ship. It requires a kind of integrity and 
a willingness to admit mistakes which I 
have not seen in most trainers of science 
teachers. It calls for the highest type of 
technical, academic and_ professional 
training the like of which we cannot ex- 
pect from men and women with no such 
training themselves. It calls for a kind 
of honesty which I am frank in saying 
[ am not sure we will get from the new 
National Science Foundation if it de- 
velops along some of the lines now ap- 
parent. Why such a_ responsibility 
should not be delegated to the existent 
National Research Council Father than 
developed through a new inexperienced 
politically controlled unit I fail to see 
except that that is the technique which 
has been followed by many who are iden- 
tified with the work and some of whom 
could not gain responsible leadership 
otherwise. 

We must be charitable enough of the 
idiosvnerasies of others to understand 
even a cuss like me who now and then 
steps on precious toes. If we ean learn 
to get along with skunks by knowing 
what to expect of a skunk by watching 
the behavior of his tail we should be able 
to get along with other animals of a high 
social rank by watching the behavior to 
be observed in strategic quarters. If we 
can lead a chicken to the house by offer- 
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ing food, can induce an unfriendly dog 
to come to us by a friendly act, can make 
birds friendly with us in the woods, we 
should learn how to get other animals to 
get along with us. It may well call for 
a challenging change of focus for our 
genius to survive but it is essential to our 
continued existence. I rather doubt if 
we can accomplish the desired results by 
appeasing national and _ international 
leaders, by laughing off the mistakes of 
professional leaders or. by knuckling un- 
der to the mass influence of the sheep who 
form societies and then try to crash 
through established and rational bound- 
ary lines. 

But whatever we do in changing our 
society to meet the individual behavior 
of the parts that make it up I am certain 
that we cannot progress safely or satis- 
factorily by drifting or blundering as we 
have in the past. We must begin plan- 
ning immediately and effectively now. 
As a famous British leader said when the 
German war cloud was gathering, I hope 
that we do not wait until it is too late. 

In the past I have been eriticized for 
submitting papers in which I have been 
too specific. I fully expect that this one 
will be criticized for being too abstract. 
If so, it will only help prove my thesis 
that there is no one type of biological be- 
havior for all by members of a society. 


CONTRIBUTIONS OF PSYCHOLOGY TO THE 
KNOWLEDGE OF HUMAN BEHAVIOR 


R. Date Nance, State Teachers College, Milwaukee, Wisconsin 


It is very difficult to evaluate the 
field of psychology more so perhaps 
than for any other field. Psychology 
has so many ramifications and is so new 
as a formally organized science that no 
one knows exactly what the ultimate 
nature of the field will be. Despite its 
newness, in formal sense psychology is, 


in a way, as old as history. 


Man has always been interested in 
himself, particularly in himself as a 
total, functioning organism. Tradition- 
ally, however, philosophers and _ theo- 
logians have been the leaders in this area 
of thought. Until the 19th century, 
there was apparently no one who had 
ever called himself a psychologist. Phi- 
losophy and theology embrace a rather 
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limited aspect of human nature, and it 
would seem, therefore, that they have 
never offered a completely satisfactory 
approach to this problem. 

Psychology today is derived from two 
main historical trends, the rise of 
modern science and the changes which 
have taken place within the field of 
philosophy. Philosophy is psychology’s 
most direct ancestor. Through the cen- 


turies, philosophy has become more 


naturalistic; and without this develop- 
ment, perhaps its union with physiology 
to produce psychology would never have 
taken place. 

Psychology as we see it today is a 
complex of many factors. Along with 
the two trends which we have mentioned 
—physiology and philosophy—there was 
an interest in the clinical problems of be- 
havioral abnormality. This field was 
at first strictly the province of medicine, 
but it was given a psychological em- 
phasis by Freud and subsequently was 
taken over in part by psychology. 
Along with the growth of animal psy- 
chology and the interest in child psy- 
chology, at about the time of the turn 
of this century, mental testing began to 
come into being, and a little later saw 
the first beginnings of social and indus- 
trial psychology. I should like now to 
deseribe certain of the fields of psy- 
chology as they exist today. 

First, the field of tests and measure- 
ment. Broadly conceived, this field cuts 
across the boundaries of several others. 
When the United States drafted men in 
World War I, a group of psychologists 
were asked to prepare so-called intelli- 
gence tests for use in placement or re- 
jection of draftees. As nearly as can be 
determined, these men were strikingly 
successful in adapting tests of intelli- 
In the 


30 years that have elapsed since then, 


gence to use with large groups. 


much work has been done in this field. 
Both group and individual tests of in- 
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telligence have been developed, the lat- 
ter being somewhat more diagnostic than 
the former. Intelligence tests have had 
their greatest usefulness in educational 
work. They are very good instruments 
for predicting general academic success. 
These tests of intelligence also have 
great use in clinical work in psychology 
and psychiatry. They are not designed 
to eliminate interviews and general ap- 
praisals by trained clinicians but simply 
to supplement them. There is almost al- 
ways value in determining the intelli- 
gence which a neurotic or psychotic per- 
son has at his disposal with which to 
combat his personality disintegration. 

The development of standardized tests 
of intelligence exemplifies the develop- 
ment of other kinds of standardized test- 
ing procedures. Personality invento- 
ries, attitude scales, and interest tests are 
in constant use. Most of them are paper 
and pencil inventories, A very well 
known personality test, not a paper and 
pencil inventory, is the Rorschach test. 
This is a standardized set of inkblots, 
unstructured material into which the 
patients project their conflicts and men- 
tal contents. 

Whenever possible, testing procedures 
have made use of small amounts of 
equipment, sometimes simply a booklet, 
a stopwatch, and a pencil. Often this is 
not possible. The measurement of many 


aptitudes, notably mechanical ability 
and motor skill, requires larger amounts 
of equipment. Often such things as 
form boards into which parts are fitted, 
or rotating targets which are to be fol- 
lowed with a pointer, are used in these 


areas of measurement. A number of 


measures of motor coordination were 
used by the army air corps in the recent 
War for purposes of selection of air corps 
personnel. 

Much work by the tests and measure- 
ment people has been directed into the 


field of child development. Psycholo- 
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gists have taken to heart the adage, 
‘*Men are only boys grown tall.’’ In the 
most objective way possible, psycholo- 
gists and psychiatrists have come to the 
somewhat terrifying conclusion that the 
major outlines of personality are laid 
down. for most people, in early child- 
hood. ... 

Closely related to child psychology is 
educational psychology. This field is 
not very sharply defined but gets its 
name, as does child psychology, from the 
particular situation in which the psy- 
chology is applied. Presumably, any 
psychologist who is working with prob- 
lems relating to schools is engaged in the 
practice of educational psychology. 
There is great overlap among the divi- 
For ex- 
ample, a particular psychologist might 


sions in the field of psychology. 


consider himself a clinician but be work- 
ing in an educational situation, and his 
work might in fact defy classification. 
One of the chief contributions of the 
educational psychologist is his interest 
in the foundations and principles of 
learning. Our edueational systems at 
present emphasize the development of 
rather general skills. Perhaps more and 
more, however, educational psycholo- 
gists are beginning to attempt to adapt 
individual programs to individual needs. 

| have spoken several times of clinical 
psychologists. To the extent that he can 
be defined, a clinical psychologist deals 
with the problems of particular people 
one at atime, In this work, he may use 
interviews or standardized tests. He 
may make time samples, take case his- 
tories, ask for written autobiographies 
and so forth. THis goal, of course, is the 
diagnosis of the individual’s problem 
whatever it may be and some attempt to 
carry out a therapeutic program. Much 
diagnostic and therapeutic work with 
problems of general personality break- 
down is carried out by psychiatrists 
—psychologically trained physicians. 


Such a combination of psychology and 
medicine in the psychiatrist is fortunate 
because of the psychosomatic nature of 
most serious personality disintegrations. 

A kind of psychology which is one of 
the newest is so-called social psychology, 
a field which could easily become the 
most important of all psychologies. Not 
even the general characteristics of this 
field are fully laid down as yet. Some 
attempt has been made to define its con- 
tent, but methods are not yet deter- 
mined. Man’s social problems indeed 
seem to be his greatest, and while other 
areas of psychology have investigated 
such things as social attitudes for ex- 
ample, they have usually made only a 
passing reference to the type of social 
milieu in which the characteristics 
actually developed. Naturally social 
problems and the problems of indi- 
viduals are related to a high degree. 
Whether to approach the individual 
problems through broad social considera- 
tions or whether to turn the process 
around is a moot question. 

As yet, there are not very many sig- 
nificant experiments in the field of 
social psychology. One which has be- 
come quite well known is that carried 
out a few years ago under the direction 
of Kurt Lewin at Iowa University. This 
study concerns itself with patterns of 
aggressive behavior in artificially cre- 
ated social climates. Ten-year-old boys 
were provided with opportunities to en- 
gage in group shop work. In the main 
experiment four groups of boys worked 
under three different conditions, (a) 
so-called democracy in which the work 
was planned by cooperative suggestions 
from both boys and supervisor and in 
which the boys could move about rather 
freely, (b) autoeraey in which work was 
definitely assigned and the boys were 
told to keep to their tasks and were not 
encouraged to engage in social conversa- 
tions, and (e¢) laissez-faire in which the 
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adult exercised very little supervision. 
In a similar experiment carried out 
earlier in which only two groups were 
used, hostility and aggression had been 
autocratic con- 


more frequent under 


ditions; none of the aggression was 
directed toward the autocrat but instead 
toward two scapegoats. In the main ex- 
periment, one autocratic group showed 
great aggression. The other autocratic 
groups were apathetic but showed sharp 
rises in aggression whenever the super- 
visor left the room. The experimenters 
interpret the aggression in terms of ten- 
sion, restricted space of free movement, 
rigidity of group structure, and style of 
living. 

Social psychologists have for years 
tech- 


niques and the human needs to which 


been interested in propaganda 


they appeal. Closely related to this is the 
use of the public opinion poll. The use 
of stratified random sampling has made 
it possible to make accurate estimates of 
publie opinion, Such surveys confirm 
the hypothesis that the bases of such 
opinions are in general non-rational. 
Under certain conditions, propaganda 
is likely to have an effect on the deter- 
mination of public opinion. This is per- 
haps most likely when: (a) it offers an 
outlet 


offers a simple explanation of a confused 


for repressed emotions, (b) it 


situation, (¢) it fits in reasonably well 


with traditional symbols, or (d)_ it 
promises gratification to strong motives. 

I will not have time-to discuss at any 
length the other divisions of the field of 
psychology. I will mention several more 


very briefly : 


(a) A very important division right now is 
military psychology which thus far has in- 
eluded propaganda against the enemy, testing 
the aptitudes of military personnel, indoc- 
trination for conflict, rehabilitation of mental 
cases, and assisting the returned service man 
to adjust to civilian life. 
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(b) Vocational counseling is a kind of 
clinical psychology in the sense that it deals 
with the problems of individuals. The coun- 
selor must have information on jobs that are 
available. He must fit the person to the job. 
(ec) Industrial and business psychology 
includes a study of incentives, labor-manage- 
ment relations, time and motion analyses, 
conditions of work, selling techniques, and 
advertising methods. 

(d) Avoeational psychology is a field which 
is just beginning to analyze the human need 
for leisure time activities. 

(e) General experimental psychology is 
usually considered to include problems of 
learning, receptor and motor processes, and 


physiological and comparative psychology. 


No discussion of psychology’s role in 
the modern world can completely omit 
brief mention of what is a rather painful 
subject. Unfortunately, psychology is 
the kind of subject which lends itself 
easily to the activities of charlatans. 
All persons are interested in analyzing 
They 


realize that there is anything very com- 


human nature. often do not 


plicated about doing it. Unfortunately, 
a lot of people are quite willing to con- 
sult marital counselors, vocational ad- 
visers, and personality consultants who 
Many of 
these so-called experts know they are 
Medi- 


cal practitioners have been able to pro- 


have little or no training. 
fakes, others seem not to know it. 


tect their profession by legal restric- 
tions; psychologists are just beginning 
to do so. 

Permit me now to give in summary a 
kind of evaluation of psychology’s 
growth, its methods, and its theorizing. 
The growth of student interest in psy- 
chology over the years has been great. 
About a vear and a half ago, it was re- 
ported in one of the psychological jour- 
nals that student interest in psychology 
at the 


creased phenomenally 


University of Illinois had in- 
in the preceding 


20 vears. Among liberal arts students, 
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the proportion of psychology majors rose 
from 1.3% in 1925 to 13.1% in 1944. 
Psychology came from 15th place to third 
place. I am not able to say whether 
these figures are representative, but it 
is certain that there has been an increase 
in the popularity of psychology at most 
schools. 

As with other sciences, psychology at- 
tempts to collect data by various tech- 
niques of measurement. Most measure- 
ment in this field is not as exact as that 
in other sciences, and among those tech- 
niques which are used, there are differ- 
ent levels of precision. The precision of 
measurement is dependent upon the ex- 
tent to which the important variables can 
be controlled. Roughly, we might speak 
of three levels of precision: (a) well- 
controlled situations which include phys- 
iological measures, single variable tests 
such as tapping in large circles rather 
than small circles, and psycho-physical 
measures such as weight discrimination, 
(b) partially controlled situations in- 
cluding the measurement of most skills, 
learning ability, preferences, and infor- 
mation, (¢) slightly controlled situations 
which include time sampling of child be- 
havior, ratings by judges, self-ratings, 
logs, interviews, case histories, and biog- 
raphies. You recognize that as the 
situation to be measured becomes more 
complex, it is correspondingly harder to 
identify all the relevant variables. 

Some vears ago, psychology found it- 
self split by many schisms, schisms be- 
tween theoretical and applied psycholo- 
gies and between conflicting theoretical 
systems. It would seem today that psy- 
chologists are beginning to recognize the 
essential unity of their field and to 
realize that differences of viewpoint are 
in reality merely divisions of labor. A 
difference in point of view which still 
exists is that of experimentation ver- 
sus application. Experimentalists look 
askance at the willingness of applied 


psychologists to venture out into the 
dangerous waters of advice and coun- 
seling in our present state of half-knowl- 
edge. Applied psychologists answer 
that the need is so great that we simply 
must not wait until we know everything. 

Experimental psychology in the United 
States has risked everything on being 
scientific, yet finds it necessary to make 
many hypotheses which have a very un- 
stable factual basis. Psychology must, 
whether it wants to or not, build theo- 
retical systems, for it faces the problems 
of increasing knowledge and persistent 
doubt. Systems of thought in psy- 
chology are methods by which fruitful 
attacks upon problems are suggested. 

In psychology, the tradition which 
most of us pay formal respect to is that 
of experimentation. A term of scorn is 
the accusation of ‘‘armehair psychol- 
ogy.’’ One writer, contributing a chap- 
ter in a recent book, suggests that we 
have gone too far in rejecting arm-chair 
methods. As he indicates, many of our 
greatest psychologists have not been ex- 
perimenters. Especially was this true 
in psychology’s early history. Certainly 
there is still a place in psychology, for 
knowledge that is arrived at intuitively 
and then experimentally verified. How- 
ever, most of us will probably have to 
struggle along without inspiration, en- 
gaged in the experimental verification 
of particular facts. 

By whatever avenue one approaches 
the study of psychology, whether he is 
an experimentalist or an applied psy- 
chologist, whether he favors one system 
of theories or another, most psycholo- 
gists would agree upon the following 
objectives: (1) defining and describing 
human motives and needs, (2) develop- 
ing a point of view which recognizes the 
importance of understanding man, (3) 
viewing man as complex but analyzable, 
and (4) promoting objectivity in the 
study of man. e 
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THE CONTRIBUTIONS OF MEDICINE TO HUMAN 
HEALTH BEHAVIOR 


Dean F. Smicey, M.D., Bureau of Health Edueation, 
American Medical Association 


It has long been the traditional belief 
that the medical profession is primarily 
interested in treating disease and only 
incidentally interested in preventing it 
and developing positive health. 

It is easy to see how that belief has 
developed. Most people still visit their 
doctor to get relief from pain or dis- 
ability and most physicians find that time 
and the urgency of the acute complaint 
tend to force physicians in private prac- 
tice to emphasize treatment and _ pre- 
scription, sometimes at the expense of 
prevention and instruction. 

But nothing can be farther from the 
truth than the assertion that physicians 
are not interested in health. On the con- 
trary, among physicians themselves, it is 
well recognized that the most effective 
way to attack disease is to apply con- 
structive and preventive measures. Pre- 
ventive measures include finding the 
causes of disability in the environment of 
the individual or in his living habits and 
attempting to eliminate them. 


CONTRIBUTING Facts As A BASIS FOR 
New HApits AND PRACTICES 

Medical science is continuously busy 
ferreting out new facts which will help 
man to live longer and more happily. 
Whether it is the preventive inoculations 
against such diseases as small pox, diph- 
theria, tetanus, whooping cough, vellow 
fever and typhoid or whether it is point- 
ing out the needs for vitamins and min- 
erals, the purposes of research are the 
Same. 

Many of us can remember when lettuce 
was shipped into our towns m mid-winter 


by the crate and looked upon as a foolish 


luxury while tomatoes were viewed as 
containing little more than colored water. 
Due to the researches of modern medi- 
cine and its allied science, nutrition, we 
now value the tomato and lettuce salad 
in terms of vitamins and minerals and 
give it a place of real respect. 

In my youth, a tanned skin was con- 
sidered unattractive and every effort was 
made to shield young girls from exposure 
With 


searches, the beneficial effects of the ultra- 


to open sunlight. modern re- 
violet light in activating the ergosterol of 
the skin with release of Vitamin D in the 
circulation has revolutionized our habits 
As a matter of fact, 


our dermatologists are now warning us 


of seeking sunlight. 


that too many of us have gotten the habit 
of over-exposing our skins to open sun- 
light and are, in many instances, irritat- 
ing moles by repeated sunburn to take 
on carcinomatous changes. 

The story of iodine and adolescent 
goiter is familiar to us all and it is a 
spectacular example of how a medical 
fact can be applied to a large population 
in a few vears and bring remarkable re- 
sults in diminished morbidity. 

Back in the nineties, every August 
would bring an epidemic of ‘‘cholera in- 
fantum’’ which would wipe out hundreds 
of babies in New York City. 


tion of the milk and distribution of that 


Pasteuriza- 


milk, along with good sound advice on 
baby care in the Baby Health Stations, 
practically eliminated those summer epi- 
Today, pasteurization of milk 
than the 


chlorination of water as a necessary safe- 


demics. 
is accepted more commonly 
euard for both babies and adults. 


Two problems which loom large at the 


TH 
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present time and offer the definite possi- 
bility of outstanding advance, are the 
problems of dental caries and the sanita- 
tion of our indoor air. A great deal of 
work is being done in both of these fields. 
Study of fluorine, of diet and of the 
Bacil‘us acidophilus may give us the 
answer to the dental caries problem. Air 
conditioning and air sterilization, com- 
bined with much greater care with re- 
gard to pollution of the air in coughing 
and sneezing, may prove to be the an- 
swers for the indoor air problem. Cer- 
tainly the work of Wells and others has 
shown beyond doubt that moisture drop- 
lets of less than one-tenth of a millimeter 
in diameter will evaporate off their mois- 
ture before dropping to the floor, and 
float as droplet nuclei in our indoor at- 
mospheres for many hours and even days, 
thus carrying throughout the building 
the various bacteria and viruses that are 
such a menace all winter long. 


CONTRIBUTING Facts AS A BASIS FOR 
MopiIFrIcATION OF OLp Hasits 
AND PRACTICES 


When hookworm studies were first 
made in our southern states, the preva- 
lence of this disease seemed almost hope- 
less. Today, the situation, though still 
serious, shows tremendous improvement. 
As the result of careful studies into the 
means of transfer of this disease, em- 
phasis upon the wearing of shoes and the 
avoidance of contamination of the soil 
with human feces has brought about spec- 
tacular results. Habits of thousands of 
rural dwellers have been changed and 
hookworm problems are on the road to 
solution. 

Similar examples are to be found in 
the field of industry where silicosis and 
lead poisoning once took a tremendous 
toll. An understanding of the problem 
and application of preventive measures, 
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along with the cooperative efforts of the 
workers themselves, have brought about 
practical elimination of these conditions. 

Medicine is sometimes accused of rid- 
ing hobbies and having fads and to this 
charge, we cannot plead entirely inno- 
cent. We have seen medicine giving sup- 
port to the use of frequent ‘‘internal 
baths,’’ to the widespread use of bran 
and mineral oil, and to the use of snuffing 
solutions for the treatment of ‘‘catarrh.’’ 
It is to the credit of the profession, how- 
ever, that as new facts diseredit old 
theories, the old theories are abandoned. 
In modern days, the bugaboo of ‘‘intes- 
tinal toxemia’’ and ‘‘chronie catarrh”’ 
have been exposed and the former prac- 
tices given up. 

We have known for many years that 
milling of the wheat to produce our white 
bread rejects with the bran 7/8th of the 
phosphorus and 11/14th of the potassium 
and calcium salts, to say nothing of the 
vitamin B complex. Now comes evidence 
that the nitrogen trichloride (agene) 
commonly used to bleach flour may have 
deleterious effects on our nervous sys- 
tems. 

Much remains to be done in modifying 
out-moded habits and practices. Too 
many people are still eroding the enamel 
from their teeth by repeated horizontal 
brushing, intent on polishing the enamel 
surfaces rather than on removing food 
particles from the interstices between the 
teeth. Too many people are eating exces- 
sive quantities of roughage and drinking 
excessive quantities of fruit and vege- 
table juices with the mistaken idea that 
it is good for them. 

It is encouraging to see, however, how 
many people now insist that their steaks 
be well-cooked and that their ‘‘hot dogs’’ 
be thoroughly done. The dishwashing 
techniques in our millions of kitchens 
have certainly improved and in the past 
ten vears the common drinking cup in 
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most localities has become a rare sight 


indeed. 


PutTtinc New Facts to Work 
IN ADVISING PATIENTS 

Medicine cannot be satisfied with just 
finding new facts. It must also put 
those new facts to work. 

The practicing physician in his pri- 
vate office has an unparalleled opportu- 
nity to point out improvements in the 
personal hygiene of the individual where 
he notes evidence of shortcomings. 
Among such opportunities for personal 
pointed health instruction are the fol- 


lowing: 


Finding deformed toes and arches as the 
result of wearing shoes poorly shaped or 
of the wrong size. 

Finding eroded enamel on teeth associated 
with the habit of too frequently using 
lemon juice or the cola drinks. 

Finding ingrown toe-nails, associated with 
the habit of cutting the toe-nails wrong. 
Finding evidence of colitis as the result of 
misuse of laxatives or the eating of too 

much roughage. 

Finding wounds kept open almost indefinitely 
by overzealous use of skin disinfectants. 
Finding skin very poorly resistant to chilling 
and exposure as the result of foolish cod 

dling. 

Finding obesity as the result of lack of un 
derstanding of calorie values and the daily 


needs for energy foods. 


Efforts on the part of the doctor to 
correct such conditions are time-consum- 
ing but they are particularly fruitful be- 
cause the patient knows that the advice 
given is based not only upon medical ex- 
perience but upon knowledge of his par- 
ticular Though 
are accused of not doing their share of 


condition. physicians 
health education, certainly the health 
education they do in their private offices 
is the most effective of all and probably 


gives the most direct and most practical 


Fel 
eb, 


results of any health education carried on 
anywhere. 


Purtinac New Facts To Work As A Part 
or PusLic HEALTH ADMINISTRATION 
The public is just becoming aware of 

the fact that about 40% of our popula- 

tion is still without the services of full- 
time public health administration. The 
report of the Emerson Committee is con- 
cise and direct. It recommends for the 
entire country 1,200 local publie health 
units, each unit consisting of not less 
then 50,000 people and embracing any- 
where from one to six counties. The 
annual per capita cost of such a scheme 
would be $1.00 to $1.50. A blueprint is 
now available and every community in 
the country can be sure as to what type 
of local public health service it should 
be working toward. Each one of these 
units would provide locally for communi- 
cable disease control, sanitation of the en- 
vironment, child welfare measures, col- 
lection of vital statistics, provisions of 
public health laboratory service, and pub- 
lic health education. Medicine sees this 
extension of its services into the social- 
ized field of preventive medicine and 
publie health as absolutely essential. It 
is giving all-out support to the effort to 
cover the entire country as rapidly as 
possible with this type of local publie 


health service 


Putting New Facts To WorK As A PART 
or PusLic HEALTH Epucation 

One of the six essential parts of a pub- 

lic health program is public health educa- 

When we get health departments 

in each of our local communities, with 


tion. 


health edueation consultants employed, 
medicine will have accomplished another 
of its hoped for objectives. 

THe AMERICAN MepIcAL ASSOCIATION, 
through its Bureau of Health Education, 


| 
| | 
| 
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also utilizes every available means of 
public health education including radio 
broadcasts and transcriptions, publica- 
tions, television programs, as well as 
assistance to such efforts as the periodic 
health examination campaign, the tuber- 
culosis campaign and the early diagnosis 


campaign against cancer. 


Purtinc New Facts To Work As A PART 
OF SCHOOL AND COLLEGE EpUcATION 
With all our efforts in the field of pub- 

lic health education, it is obvious that 

nothing equals the school as a force for 
education. If the medical profession 
could provide the health facts and serv- 
ices and the educators could provide the 
setting and presentation, there is no limit 
to what might be accomplished in our 
schools and colleges in the way of health 
instruction and health service. A good 
school health program designed to pro- 
tect and promote the health of every 
child and to teach him what he should 
know about the protection of his own 
health, as well as that of his family and 
community, would set us further ahead 
in our fight for fitness than any other 
program or campaign we can imagine. 

The possibilities in this field were in- 

visioned by Dr. Lewis Terman back in 

the twenties and I could do no better than 
to quote his words: 


“The most characteristic tendency of 
present-day edueation is its progressive 
socialization, the inereasing extent to which 
society is utilizing the school as an instru- 
ment for the accomplishment of its ends. 
We are coming to believe that it is legiti- 
mate to levy upon the school for any con- 
tribution it is capable of making to human 
welfare. This social conception of edu- 
cation is quite familiar. Only let us extend 
its application to all fields of personal 
and social hygiene and the school will 
help to deliver us from a burden which is 
more oppressive than the burden of mili- 
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tarism; for physical inefficiency, sickness, 
and premature deaths are costing us as 
much as all our crime and as mueh as a 
good-sized perpetual war besides.” 


THE FuTURE 

Science has given us a tremendous 
amount of knowledge about how to live 
long and effectively. Science has also 
given us the means by which we can im- 
part this body of knowledge to the rank 
and file of our population. Our schools, 
particularly our secondary schools, stand 
out as the chief channel through which 
the comparatively complex body of health 
facts can be transmitted, interpreted and 
made useful to the individual. The ex- 
plosion of an atomic bomb in our midst 
would immediately point up the urgency 
for instruction regarding what radio- 
active substances are and how their harm- 
ful effects can be considerably safe- 
guarded against. Do we have to wait 
for such an awakening? We all see the 
problem and fully appreciate the im- 
portance of educating our youth for 
healthful living. Can’t we all put our 
shoulders to the wheel, scientists, physi- 
cians, biology teachers, science teachers, 
health educators and physical educators, 
and cooperatively set about equipping 
our young people with the kind of health 
knowledge that will enable them not only 
to better understand the modern world’s 
increasing complexity but also to utilize 
to the fullest its increasing opportunities 
for good health and happy and efficient 
living? 


Genetics and Human Behavior, by our own 
Oscar Ripp.e, of the Carnegie Institute of 
Washington, was presented as a part of the 
symposium, but had to be omitted from this 
issue beeause of a lack of space. It will be 
printed in the March number. It is hoped 
that the remaining portions of the Chicago 
program may also be included next month. 
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ABSTRACTS 


Following are the press abstracts of 
two other papers appearing on the sym- 
posium. Dr. Kasak has already promised 
to supply us with a manuscript of his ad- 
dress, adapted for publication, and it is 
possible that a fuller treatment of Dr. 


Palmquist’s paper may also be available. 


Contributions of Psychiatry to Mental 
Rehabilitation 
quette University and Milwaukee County 
Hospital for Mental Diseases, Milwaukee, 
Wisconsin. 


MICHAEL KasaK, Mar- 


Psychiatry is handicapped by few 
workers and the magnitude of the prob- 
lem. Out of 185,905 doctors only 5,000 
are psychiatrists. These 5,000 are sup- 


posed to reclaim the mental patients 
occupying one-half of all the hospital 
beds in the United States (1,435,778) 
namely, 800,000 mental patients in insti- 
tutions and eight to ten million outside 
of institutions who are in urgent need of 
psychiatric help. Added to these are 
790,000 alcoholics and 


numbers of psychotic criminals, sexual 


over unknown 


offenders, maladjusted unemplovables 
and juvenile delinquents. 

The real problems in medicine have 
been solved not by cure but by preven- 
tion. An example of this is the bubonic 
plague which has no cure but it has com- 
pletely disappeared from civilized coun- 
Yet about the vear 1348 when it 


invaded Europe, it had killed over one- 


tries. 


quarter of the entire population of the 
globe, over sixty millions. 

Conclusion: Mental disease can and 
should be prevented and wherever possi- 
ble, treatment must start early before the 


disease has become chronic. 


The Nature of Plant Response to 
Environmental Stimuli—Epwarp M. 
PALMQUIST, 


University of Missouri, 


Columbia, Missouri. 
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Plant nutrition, growth, reproduction, 
inheritance, evolution, disease, and irrita- 
bility all involve behavior that should be 
taught in the high school biology course, 
While all of these involve responses to 
environmental stimuli, only the last, ir- 
ritability, is usually considered in the 
traditional treatment of this topie. 

In teaching the nature of plant re- 
sponse, care must be taken not to imply 
that description of the response in tech- 
nical language is an explanation of its 
cause, or that results of the response have 
caused it. Plant response is mechanistic, 
and most of the behaviors exemplifying 
irritability are hormonal in nature. The 
hormones involved may be classified as 
affecting : 


(1) Cell enlargement, e.g. tropisms, 
shoot elongation, fruit develop- 
ment. 


(2) Cell division, e.g. development of 
wound tissue. 
(3 Cell 


periodism; root, tuber, and em 


differentiation, e.g. photo- 
brvo differentiation. 
Certain other responses apparently are 


not hormonal in nature. 


REVIEWS 
WyMAn,. DONALD. The Arhoretums and Bo 
Ame rica, The 
Chroniea Botanica Co., Waltham, Mass. 
Vol. 10, Number 5/6, pages 395-498, The 


Chroniea Botaniea, illus. 1947. $1.50. 


tanical Gardens of North 


The book is primarily a direetory of arbore 
tums and botanical gardens of North America 
which was compiled by Doctor Wyman under 
the auspices of the AMERICAN ASSOCIATION 
OF GARDENS AND ARBORETI MS. 
More than 90 active arboretums and gardens 
in the United States, the District of Columbia, 
Canada, and Cuba are listed. Information 
coneerning the function, number of species, 
plants featured, and other pertinent data are 
included. <A listing of proposed arboretums 
and gardens as well as many which have been 


discontinued are given. A section devoted to 
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the methods of establishment of arboretums 
and botanieal gardens. It is clear, concise 
and practical. A listing of special collections 
of plants—from Abies to Wisterias—is a 
valuable addition. A well seleeted bibliogra- 
phy of approximately 100 titles is listed. 
Several plates of old and contemporary gar- 
dens and arboretums are ineluded. The book 
will be weleomed by plant lovers everywhere. 
The interests of arboretums and botanical 
gardens in North America have been ad- 
vanced, as is the hope of the author. 

J. A. TRENT, 

Oklahoma Baptist University, 


Shawnee, Oklahoma 


Kinsty, Atrrep C., Warpett B. PomMEroy 
and E. Martin, Sexual Behavior in 
the Human Male. W. B. Saunders Com- 
pany, Philadelphia. xv + 804 pp. illus. 
1948. $6.50. 

This is a most difficult book to deal with in 
the space ordinarily allotted to a book review. 
Kach of the 23 chapters and the Appendix 
could easily be made the topic of a separate 
treatment. In the preface Alan Gregg, of 
the Rockefeller Foundation, says “Certainly 
no aspect of human biology in our current 
civilization stands in more need of scientific 
knowledge and courageous humility than that 
of sex. . .. These studies are sincere, objee- 
tive, and determined explorations of a field 
manifestly important to education, medicine, 
government, and the integrity of human econ- 
duct generally. They have demanded from 
Dr. Kinsey and his colleagues very unusual 
tenacity of purpose, tolerance, analytical com- 
petence, social skills, and real courage. I 
hope that the reader will match the authors 
with an equal and appropriate measure of 
cool attention, courageous judgement, and 
scientific equanimity.” On the jacket of the 
hook the publishers make this statement: 
“It is no exaggeration to claim this to be the 
most difficult mass interviewing project ever 
undertaken. . . . It is certain to be one of 
the most provoeative books of our times.” 
This reviewer wants to say Amen to both 
statements. It is easy enough to be objective 
with test tubes, ammeters and guinea pigs, 
but very diffieult to view our own species with 


objectivity, especially in a field that has been 
so beclouded and befuddled with bias and 
prejudice, superstition and foolishness as sex 
behaviour. The reader of this book may have 
to pinch himself once in a while to keep 
himself realizing that it is human sex be- 
haviour that is being discussed; the outstand- 
ing feature of the work is its complete 
freedom from bias or prejudice—in this re- 
viewer’s opinion the top example of faithful 
recording of difficult truth that he has ever 
seen. The present volume is a progress re- 
port only—12,000 persons have contributed 
histories. It is estimated that 100,000 cases 
will be necessary for adequate sample sizes, 
and that the work can be completed in twenty 
years. 

The book is divided into three major parts. 
In the first, History and Method, the authors 
describe their interviewing techniques, the 
statistical problems involved, the methods of 
establishing the validity of the data, and give 
an orientation of the general fields to be 
treated in the succeeding parts. An interest- 
ing feature of Part I is a critical review of 
previous sex studies. In Part II, Factors 
Affecting Sexual Outlet, the authors treat 
early sexual growth and activity and then 
discuss in separate chapters the variations in 
sexual activity associated with differences in 
age, marital status, age at onset of adoles- 
cence, social level, rural-urban background 
and religious background. Each of these 
chapters is in amazing detail; for example, 
Chapter 9, Age of Adolescence and Sexual 
Outlet, includes 13 Tables and 8 Figures, but 
this is not the whole story—Table 72, Fre- 
quently of masturbation, as related to age at 
onset of adolescence, covers only single males 
and is divided into 8 distinet parts dealing 
with ages and educational levels. In many 
more superficial books, each of these parts 
would have been spread out over a whole 
page. There are several such detailed Tables 
in this and the other chapters. In Part ITI, 
Sources of Sexual Outlet, each of the sources 

masturbation, nocturnal emissions, petting, 
intercourse (including pre-marital, marital, 
extra-marital and with prostitues) homo- 
sexual contacts and animal eontaets—is an- 
alyzed in terms of the various influencing 
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factors. This seetion is cross-referenced in 
such a way as to facilitate comparison with 
data presented in various other chapters. 
The last chapter presents a series of 163 
clinical tables, summarizing the data for 
males of the various ages, social levels, 
marital status, ete. The appendix consists of 
8 summarizing tables, in which various sam- 
ple sizes are considered, with all calculations 
coming within 5% of those obtained from 
the largest samples printed in boldface. 
There is a 22-page bibliography and an 
excellent index. The typography is good 
and the Figures clear and concise. From the 
mechanical standpoint the book is superior. 
From the standpoint of biological literature: 
For the area covered, there will be no further 
excuse for failure of biology teachers to deal 
with sex behaviour in the same detached 
The tacts 


are available; this has not been true before. 


manner as with other behaviour. 


It is hoped that the remainder of the work 
may be completed in less than the allotted 
twenty vears. 
JOHN BREUKELMAN 

MAMMALS OF THE COUNTRYSIDE. Coronet 
Instructional Films, Coronet Bldg, Chicago, 
1 reel, sound, color or black and white. The 
woodchuck, red fox, skunk, mink, opossum, 
raccoon, muskrat, and beaver—a representa- 
tive group of mammals that share the land 
with the farmer—are studied in terms of 
their habits, habitat, and influence upon the 
farmer’s crops in this film designed for 
general science and biology classes at the 


Intermediate and Junior High levels. 


BY THE WAY 


Piastics of many types are being used for a 
great variety of purposes in biology teach- 
ing. The American Biology Teacher wel- 
eomes reports on preparations of all kinds; 
if you have discovered a way to make plasties 
useful in biology, report your findings; any- 
thing from an item for By The Way to a 
full-length illustrated article will be given 


serious consideration. 
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For AN EASY WAy to make up your supply 


of formaldehyde solution for preserving: 
measure the volume of a gallon glass jug, 
most of them hold about 3800 to 4000 cubie 
centimeters. Take one tenth of this amount 
of stock formalin (40% solution) and mark 
on the jug the level to which this amount fills 
it. Then fill the jug with water. Afterwards 
no measurement is neeessary; simply fill to 
the mark with the stock solution and fill the 
rest of the way with water. 

SUMMER PROJECTS—gardens; collections of 
insects, mounted plants, preserved animals, 
fungi, ete.; caring for laboratory pets while 
school is not in session; colleeting pictures 


and clippings of biological interest. 


SPECIMENS PRESERVED in formaldehyde or 
aleohol should have a label with locality and 
other data inclosed in the jar, so placed that 
it may be read from the outside. Be sure to 
write it in pencil, not in ink. Such a label 


cannot be washed or torn off. 
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